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AMENDMENT S TO THE CLAIMS; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently Amended) A method for determining a parameter for a 
piezoelectric actuator, the method comprising: 

applying a drive signal to the piezoelectric actuator; 

operating the piezoelectric actuator; 

obtaining a feedback signal from the piezoelectric actuator; 

using the feedback signal to determine a parametercapacitance of the piezoelectric 

actuator. 

2. (Original) The method of claim 1, wherein the step of operating the 
piezoelectric actuator comprises using the piezoelectric actuator to pump fluid in a pump 

3. (Currently Amended) The method of claim 1, further comprising: 
controlling the drive signal so that an ascertainable electrical charge is applied to 

the piezoelectric actuator; 

obtaining a voltage value from the feedback signal; 

using the electrical charge and the voltage value from the feedback signal to 
determine the capacitance of the piezoelectric actuator 

4. (Original) The method of claim 3, further comprising: 
deriving the drive signal from a pulse Width modulated signal; 
controlling pulse widths of the pulse width modulated signal so that the 

ascertainable electrical charge is applied to the piezoelectric actuator. 

5. (Currently Amended) The method of claim 1, further comprising subsequently 
using the para«ete«apacitance.of the piezoelectric actuator to control the drive signal to 
the piezoelectric actuator. 
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6. (Currently Amended) The method of claim 5, further comprising subsequently 
using the paramet e r capacitance of the piezoelectric actuator to control pulse widths of a 
pulse width modulated signal from which the drive signal is derived. 

7. (Cancelled) The method of claim 1, further comprising: 
varying the drive signal through a range of excitation frequencies; 
obtaining a voltage value from the feedback signal for each of the excitation 

frequencies; 

determining a resonant frequency of the piezoelectric actuator as coreesponding to 
a frequency in the range that had a minimu m voltage value from the feedback signal. 

8. (Cancelled) The method of claim 7, further comprising deterrrnning the 
resonant frequency of the piezoelectric actuator as corresponding to the frequency in the 
range that had a minimum peak voltage value from the feedback signal. 

9. (Currently Amended) A method for detenriinin g a parameter for a 
piezoelectric actuator, the metho dT h o method of olaim 1, furth e r comprising: 

varying &e-a_drive signa l applied to the piezoelectri c actuator; 
operating the piezoelectric actuator; 

monitoring t&*a feedback signal from the piez oelectric actuator as the drive signal 

is varied for an "echo"; | 

determining a resonant frequency of the piezoelectric actuator as an inverse of a 

period of the echo. 

10. (Original) The method of claim 9, further comprising varying the drive signal 
through a step function. 

I 11. (Currently Amended) A drive circuit for sensing a pammetercapacitance of a 

piezoelectric actuator operating in a device and for adjusting a drive signal of the 
I piezoelectric actuator in accordance with the pafamete fcapacitance . 
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12. (Currently Amended) The drive circuit of claim 11, wherein the drive circuit 
comprises: 

a controller for controlling a drive signal applied to the piezoelectric actuator; 

a feedback monitor for obtaining a feedback signal from the piezoelectric actuator 
while the piezoelectric actuator operates; 

a processor for using the feedback signal to determine the parnmet e rcapacitance of 
the piezoelectric actuator. 

13. (Original) The drive circuit of claim 12, wherein the device is a pump and 
wherein the piezoelectric actuator operates to pump fluid in the pump. 

14. (Currently Amended) The apparatus of claim 12, wherein the controller 
controls the drive signal so that an ascertainable electrical charge is applied to the 
piezoelectric actuator; wherein the feedback monitor obtains a voltage value from the 
feedback signal; and wherein the processor uses the electrical charge and the voltage 

| value from the feedback signal to determine tiwcapacitance of the piezoelectric actuator. 

15. (Original) The apparatus of claim 14, wherein the drive circuit derives the 
drive signal from a pulse width modulated signal; and wherein the controller controls 
pulse widths of me pulse width modulated signal so that the ascertainable electrical 
charge is applied to the piezoelectric actuator. 

16. (Currently Amended) The apparatus of claim 12, wherein the controller 

| subsequently uses the pafajaete^sapacitanw of the piezoelectric actuator to control the 
drive signal to the piezoelectric actuator. 

17 (Currently Amended) The apparatus of claim 16, wherein the controller 

I subsequently uses the p^^cm^^ of the piezoelectric actuator to control pulse 
widths of a pulse width modulated signal from which the drive signal is derived. 

18 (Cancelled) The apparatus of claim 12, wherein the controller varies the drive 
signal through a range of excitation frequencies ; and wherein the output monitor obtains 
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a voltage value from the feedback signal for each of the excitation frequencies; and 
wherein the processor determines a resonant frequency of the piezoelectric actuator as 
corresponding to a frequency in the range that had a minimum voltage value from the 
feedback signal. 

19. (Cancelled) The apparatus of claim 1 8, wherein the processor detennines the 
resonant frequency of the piezoelectric actuator as corresponding to the frequency in the 
range that had a m inimum peak voltage value from the feedback signal. 

20. (Currently Amended) A drive circuit for sensin g a parameter of a 
piezoelectric actuator operating in a device an d for adjusting a drive signal of the 
piezoelectric actuator in accordance with the paramete rT ho apparatus of claim 12 , 
wherein the drive circuit comprises: 

wher e in the controller varies? the drive signal f 

a controller for controlling a drive signal a pplied to the piezoelectric actuator; 

a feedback monitor for obtaining a feedback signal from the piezoelectric actu ator 
while the piezoelectric actuator operates; w herein the eutput-feedback monitor obtains 
the feedback signal as the drive signal is varied for an "echo"; 

a processor for using the feedback signal to determine the parameter of the 
piezoelectric aotuator,and whoroin the procoooor dctorminoo -a resonant frequency of the 
piezoelectric actuator as an inverse of a period of the echo. 

21 . (Original) The apparatus of claim 20, wherein the controller varies the drive 
signal through a step function. 

22. (Currently Amended) The drive circuit of claim 12, wherein the drive circuit 
comprises: 

means for applying a drive signal to the piezoelectric actuator; 
means for obtaining a feedback signal from the piezoelectric actuator while the 
piezoelectric actuator operates; 
| means for using the feedback signal to determine a parametercapacitance of the 

piezoelectric actuator. 
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23. (Currently Amended) The apparatus of claim 22, wherein the means for 
applying controls the drive signal so that an ascertainable electrical charge is applied to 
the piezoelectric actuator; wherein means for obtaining obtains a voltage value from the 
feedback signal; and wherein the means for using uses the electrical charge and the 
voltage value from the feedback signal to determine toe_capacitanee of the piezoelectric 
actuator. 

24. (Cancelled) The apparatus of claim 22, wherein the means for using 
determines the resonant frequency of the piezoelectric actuator as corresponding to the 
frequency in the range that had a minimum peak voltage value from the feedback signal. 

25. (Currently Amended) A drive circuit for sens ing a parameter of a 
piezoelectric actuator operating in a device and f or adjusting a drive signal of the 
piezoelectric actuator in accordance with th ^ p aTaiyiftte rTho npparatuo of claim 13 , 
wherein the drive circ uit comprises: 

means for apply in g and varying a idrive signal to the piezoelectric actuator; 
whoroin the means for applying varies the drive oignal; 

means for obtaining a feedback sign a l from the piezoelectric actuator while the 
pirenelectric ac tuator operates; w herein means for obtaining obtains the feedback signal 
as the drive signal is varied for an "echo"; 

™~.n C far urine- the feedback signal to determine a an d where i n the mow n f or 
using determines a resonant frequency of the piezoelectric actuator as an inverse of a 
period of the echo. 

26. (Currently Amended) A piezoelectrically-actuated device comprising: 
a piezoelectric actuator which is responsive to a drive signal for pumping fluid 

between the inlet and outlet; and 

a drive circuit for sensing a pafasaet^c^padtance of the piezoelectric actuator and 
for adjusting a drive signal of the piezoelectric actuator in accordance with the 
pnrnmet e goapacitance . 
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27. (Original) The apparatus of claim 26, wherein the device is a pump having a 
pump body for at least partially defining a pumping chamber having an inlet and an outlet 
which communicate with the pumping chamber, and wherein the piezoelectric actuator 
pumps fluid between the inlet and outlet. 

28. (Currently Amended) The apparatus of claim 26, wherein the drive circuit 
comprises: 

a controller for applying a drive signal to the piezoelectric actuator; 

a feedback monitor for obtaining a feedback signal from the piezoelectric actuator 
while the piezoelectric actuator operates; 

a processor for using the feedback signal to determine athe poram e ter c apacitance 
of the piezoelectric actuator. 

29. (Currently Amended) The apparatus of claim 28, wherein the controller 
controls the drive signal so that an ascertainable electrical charge is applied to the 
piezoelectric actuator; wherein the feedback monitor obtains a voltage value from the 
feedback signal; and wherein the processor uses the electrical charge and the voltage 
value from the feedback signal to determine the capacitance of the piezoelectric actuator. 

30. (Original) The apparatus of claim 29, wherein the drive circuit derives the 
drive signal from a pulse width modulated signal; and wherein the controller controls 
pulse widths of the pulse width modulated signal so that the ascertainable electrical 
charge is applied to the piezoelectric actuator. 

3 1 . (Currently Amended) The apparatus of claim 2826, wherein the controller 
subsequently uses the paramctc r capacitance of the piezoelectric actuator to control the 
drive signal to the piezoelectric actuator. 

32. (Currently Amended) The apparatus of claim 3 1 , wherein the controller 

I subsequently uses the pafamete fgapacitance of the piezoelectric actuator to control pulse 
widths of a pulse width modulated signal from which the drive signal is derived. 
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33. (Original) The apparatus of claim 28, wherein the controller varies the drive 
signal through a range of excitation frequencies; and wherein the output monitor obtains 
a voltage value from the feedback signal for each of Ihe excitation frequencies; and 
wherein the processor determines a resonant frequency of the piezoelectric actuator as 
corresponding to a frequency in the range that had a m i nimum voltage value from the 
feedback signal. 

34. (Original) The apparatus of claim 33, wherein the processor determines the 
resonant frequency of the piezoelectric actuator as corresponding to the frequency in the 
range that had a minimum peak voltage value from the feedback signal. 

35. (Currently Amended) Thn apparatus nf claim 28. A piezoel ectricallv-actuated 
device comprising: 

a piezoelectric actuator which is responsive to a driv e signal for pumping fluid 
between the inlet and outlet; and 

a drive circuit for sensing a parameter of the piezoelect ric actuator and for 
adjusting a drive signal of the piezoelectric actua tor in accordance with the parameter, 
wherein the drive circuit comprises: 

a controller for applying a drive signal to the p iezoelectric actuator: 
a feedback monitor for obtaining a feedback signal from the piezoelectr ic 
actuator while the piezoelectric actuator operates; 

a processor for using the feedback signal to de termine the parameter of the 

piezoelectric actuator: 

wherein the controller varies the drive signal; wherein the <mtp*fr- feedback monitor 
obtains the feedback signal as the drive signal is varied for an "echo"; and wherein the 
processor determines a resonant frequency of the piezoelectric actuator as an inverse of a 
period of the echo. 

36. (Original) The apparatus of claim 35, wherein the controller varies the drive 
signal through a step function. 
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